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K±SB v - ;v KS& i: TSB v - ;v< KSB <o ® iz , m^Jgtn; 

±a5v-;p KSM* J: ^TgCv-JV Kg&lcg£-.$ HTiJ 
•5. gLtSBv-Jl' KgB&trrgBv-^ K=Sr^hLT, ©fig 

[S!**2] H(rfBS^«i/i3f?-g|5«i. E*By»t8> 
7F-*-#^ tfNI if **1 KfE«<o??!guam^ 

[if** 3] mu&mm3k<D®m\zmi§.mzmw.%i s 

Ko 

[»**4] fflia#e«itii]|f:?ai4M«r^rL. 
s«j un:£ l t v» * it ** 2 4 * ti 3 Ktmonmm^ 

^•y K„ 

is** 5] fltrie#€«^»i, &nm&mt. &mi± 
[» ** 6 ] «ris^«ai±)gi t «r ib® jf&ttigs t 

— ^<D|^®tr, Co*±j£$^i1-£)»£0.l~lnm<9#[BB& 

IS!** 7] mrffi«s^i«tn;^a5iix ftr§B#/i*it£ 

*»** 5 i fcli 6 iZtZWL(Ommm^'y Ko 

[«**8] *tfiB?s^3Stn:^si5«i, mmm&n&m 

flgJEB^ ? Ko 

tit** 9] m&mMitte. &mRtemitmt. s? 
&m&&&&mtmjt<.miz£i&Ltzmii8i&mt. &m 
&mt, mm\m^mtmmmmt<DmzmwL^fitz 

ii, &»1-^§ffi#o#ftfc#l»f$u-gcL-cv>&iS* 
* 2 frh 4 Ov^Tti^KfBmo&MSB^ ? Ko 
[If** 10] t5fB#^«iUi, ttrlB^lSttJStfrfS 

SO. l~lnm(0!fiffiJ81±ffil£ S "b K^taW** 9 \zt&WL 
7 k. 

[if** 1 1 1 mrfE&^ftSf^SBii. mti^mmm. 
£«£tfr-f -sni** 9 * feu 1 0 fcB*0>»R«*i^ •> 

Ko 

[B** 1 2 ) ffrtH8*UE%X?-ffilis HiTfE«|jc?># 

jfit&^fams^iciMSttiKfc^r-f *it**i iuib« 

? Ko 

[» ** 13] ire^ttHii. m 1 unmi t , m 
2 imim t.m%i im&m t#2 insok 1 50 



2 

S«2^JS14KI±x HSO-l-lnmrfcoT, ifcg 1 M 
ttK i: « 2 ?N8ttK t l*H 4 * e> S fix v» 4 

«**5*?> 1 2wrtiMzim<omwk&^v k. 

[if**l 4] tfrfBttftttMli* NixCovFezfcifeJSfr 
£U H^-ffl.lS;JtTXIiO.6~0.9, Y»±0~0.4, ZtiO-0. 
3T$>*pf**4^e> 1 3<7>V>-f*.^KfB®?>$lg5B$v 

^ Ko 

[If** 1 5 J Htre«M81£BSIi, Nir CoyFer 
5-L, H^ffifiSifcTX' Ji0~0.4. Y' t±0.2~0.95. Z' »±0 
~0.5T-&*pf**4 5e»<b i 3 OV»-r^tcfB««D^)K 
58^-;> Ko 

-J Ko 

[W**l 7] mBHM8ttllli« Ciu Ag&tfAuOV^ 
KlB«OWK««^y Ko 

[r** 1 8 ] mum iRTrm2 im&m&cufr h 

if** i 3 izmmommi&^v k» 
[it** 1 9 ] Mmim&mtfmv®>nmx$> z m * 
*5*^ 1 2 (D\,*-rtifri,ztm(D9mwL%^v k c 

[lf**2 0] t9l£K-fl:%i»Ki±, K-fbT;v5-->A 
Ko 

[»**2 i ] mtm'gm&mit. ltco^- 

ii*eE«OillWJSA 9 Ko 
[|g** 2 2 ] MieSSCfi&ttKoS6&i&-fb i fiSSUS-fb 
i: W Jt* ? 0. 7J^±-C* -& if *5 5 h 8 O v»-J* H^lcfB 
v Ko 

[«** 2 3 ] HaiB^jSRSii&ttRU, NiMn. IrMn, 

2<o\,*-nxfriztm<ommi&%^v k c 

[ffi**2 4] ttG£*4Rji<±. -ttottttKfclk- 

^mr- * * m** 2 * tz li 3 tc|B«<0 J?R^^ 7 
Ko 

[«**2 5] «TIS»«Cffi%X?-«B», ^IB#JS«ig 
*UE&*-r<&W**2 4 ICfBKOiiKB^? K„ 

[if** 2 6] IrfBimttMli, Cu. AgS^AuOV^-f 
tL39^^®fiESiXTV^a^Jl2 Attz\t2 5tCfB^O 
^K8^-> Ko 

[0 0 0 1] 

(MRf?) **-J-4*JR«ft^5' KCBU v 
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m&^v KKHt*. 
[0 0 0 2] 

[0 0 0 3] (SSJ^SMa 7K2 00 14, ffifi^ ? 
KSB1 8 0 tntk^v KSfSl 9 fe» 
Kl 8 0 14, fiSt4#*^^S^^ K3 7 1 2X1^1 
3 , $m&@.&m& h * *E«^+ y "7 1 4 b. 

fe*trv» 4 o E«^7 mi 8 0»4, ««iVflci 
1 Ct»t*tii(:J:o-C*t*i*t^y Kar 1 
1 3 fc-JMELT* Eft^?yi4KOiiii 
*)M#^<rm&t:ffTo :oE«a? K»l 8 0 
(4, -r yfrffj fSnKM^y Kkiftfii"Cv»* 0 
[0 0 0 4] ff-t^? K»l 9 014, ai±BU "9 

*&±«5v-^ Kl 3 (-LfEfBfa^ ? K3 7 1 3tf 
ffl) kT8B->-^ K 1 6 £fit>OMOy-*m 
7^1 7tpClfitflKl 8tC4 •?_h»y-/H* , l 3 tTB 
y-)VKl 6^^*§$ftTBBfi$:ftTV>.&MR3iH--g& 20 
1 5«-*LTV»4 0 MR^SISl 5 icma£=lrtt*&i-4 7t 
*<0';-KS61 9#, iiR-tfcOMRsSfT-gBl 5fiO®rtco 
4 "5 WBJftfcjJvCV*. MR! 
^SBl 5 0*t^-tc(4, /<-vn/f (0]Jxl4\ Nio.sF 
eo.2) tfm^btlX^tZo iOW^y KSB1 9 0 14, 
«t#sJ»feO«-S-«*0>E'fl:*MR*^»l 5 0»»«*ft 
O^-fbt LT&HJU i-.^oTfSSiS-tiTtM-f- 
OK^ffiLfctT^aAS^&^S^-;' Ki«t5TV>i. 
[0 0 0 5] 

[•S&W'-MIWfe L J: d t-TZmm) LfrLKtfb, ±S£V> 30 

oSMhPfeofe. •5'- a- K^-r (Hl6 4"7)d S g) 
l4S^1"'<#Sffiffi-f-^fti:|sl^ ! !) L < J4-enWT»c-T 

1 8 fcMRSS^SBl 5©ff$*i»<-*J-*t i:;r>*R*$il 
4o #5fc6?lKI4, y-A K-¥-V y^ftl4m00nm^;J.T£• 
&£i: : ^■i®$;f^, *&S£JRl 8 OKJ*S-^50nmJ^Tt-"t4 
C*o Lj^L ^P^SOnmWTT*, A 

[0 0 0 6] ±%mmt:f&$:-fZ>tz>t)\,z%:Z 
[0 0 0 7] 

[iSM£P&-f *£*t>0#IS:] ^ftWoWHa^^ K 
(4, ±S5v-;vKSft, TSRy-AKSBi:, »±«->- 
)l> KttfclTFWS'-* KSBOHJU, a-jtiKft-X-T-ffi** 
U f£fl£^«#LirHI$<4, ig-ffcH 'C 4 , R±»y-A 50 
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[0008] fiirfea-KSStss-^SBtt, g^ta^igtJta* 

[0 0 0 9] ltrffi#-^«ii«4«t5ai41gSr* U KUfca 

looio] mu&mmmi±. ®ni&&mt. 

[0 0 1 1] ttraftBttKfcttBffffttttK£0*iB 

i , t*mm» t mm&m&m t o^m 1 04?% < 1 * 

—^OlfMBK. Co£±/£;3-i:-f 41? $0.1~lnm<OlF-®a 

fea-Kigtn;»^s$i4, tbu&m.<o&mm&<omz$biz 

*«ttilt*i-*fll*i: LT<,4K 

[0 0 12] B5ie#^«it(4, #S£a&attRi:, 
RRR«ttR*»:»WK«*Lfc»l«ttR£» #a*l 
Ri, ^iai4KtS*«i4§it<OlHJH®*S*tfc* 

attRt*£«>MK*u tkin 1 ttttKoa<bs««i 
14, ^*o-t-<^a^<7)^r6]ilis«)»c-i5:-t4«s;t l 

T <> 4V> 0 

[0 0 13] Mffi#J8flHU4, ME^SttK^ttGDSl 
'atfeBlkolMHi, Sr^aiilRtMSBtkattRto^lB 

1 ~lnm«0#®ai4K4- $ h tC^T LT t 4 V* D 

[0 014] «rfea^;stn;*^FSPf4, «rf£#®«it*« 

i4, irfB«»o#«»^ora»r$<b^attJS«r*-t4 

[0015] «rE^ai*RJ4, « i immik m 2 11 
mam t , sen 1 ^««r t * 2 mhui ttzumzti 

~lnm-r*oT, ^*l*a^Ri:*2*affiRtJ4S 

[0 0 16] WIS^attMI4, HixCoyFez*±St»fc 
L, S?-a^itT-XI40.6~0.9, YI40-0.4, ZI40-0.3 
f*otiJ;v>, tfz, U8e«cattRI4, Nir Coy-Fez* 
S-iSK-a-L, S-T-jfl^EJtTX'JiO-O^, Y' 140.2-0.9 
5, Z'liO~0.5fAottJ:v>. 

[0017] ttGKittR(t> #aK*r**&»jtsii 

Tv»T t 4v» e 
[0 0 1 8] MfS^air4R<4, Cu, AgSl^AuO^-f-a^ 
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[0019] mzmiRu ! %2 4m&mi>Kufr<iMf&z 

[0020] Mmm&m*&im&i8L-?*><>xi> * 
[0021] mzmmmmii. sMbr/us 

[0 0 2 2] ffilHKKttttKli, ±mfrt LXCoitt 

[0023] mnxxm&mwMsmAt t tmmt t<o w 

[0 0 2 4] mtZ&mK&l&®.mii. NiMiu IrMn, Rlf 
[0 0 2 5] «TlE#S«iil±, -WO581£J8l£K-*r<0 

[0026] ttrieas*;isst*^gi5Ji, inrfe#/f «it£« 
[oo2 7] mngmama. cu, AgsvAuov^-rti^ 20 

[0 0 2 8] JBLTx ftffltwOV»TR?|-r*. 
[0 0 2 9] *SM0*jRtt*l'V9 Kli, MR 
±66 -> - * K&CJT V v -*Kt Vtttt K J: "J «^ L T 

t LXl>&m-rz e *#SI4^20nmflSab^»vMi^nm 

^Wtc«t*»Kjl^^ KI4, MRSt^-g&i: ->-JVK£ 
cOF^lCjSBif6^IK*-£>5lt-ii:-r> ±tZ<om&* * y -fit 

K&\iz> mmm<Dmm*M r m^uvmmmftvwmtf 30 

[0 0 3 0] SfcK, MR5g^g&Kg*&^ig#tx&* 

(gmr) *^-r#ei«ii (Ait&^iK) *fflv»*'t, 

ffirt*rol^-&J: >J t^i^MR^-ft^Sr^-tO-C 
(#J x If J. AppJ . Phys. 75 (10) , 15, May (1994)pp. 6709-671 
3) , *>)±£%Wtiiliit)-t>mbtlZ>o 
[0 0 3 1] 

i&wonmwm] wwKiiwwttiAy ki o 

0 £0g&#Kfr®III£[2l 1 tC^-To &JKfi&^ ? K l 0 0 « 
14, fefS'N^ KSfS 2 0 tffi^v K6B3 O iittLT^ 
-&o Eft^? K2 0J4. Sgtt#^t>^-&±g|5^^ K37 
2 JSl tTFSB^ 7K37 3i > #«814*e*S& *> h % i> IBIS 

& 0 feisty ksb 2 o«i> iz&mzm-tzk 

iz ±-?X ±&^v KnT2SO*TS)5^-> K 
373 iZ&J&LX, SS5^i-?7'4^<b<^«:h.8*#K«fc 
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o o<r>mWLtn^kxhi> 0 

[0 0 3 2] mOL^v VU3 Oli, ffittKJ: »)j£*±g& 
y-^K3 (E»^? KSB2 OOTfB^v Kn7 3 t* 

7'7 4 , ^Ee?KTV^MR^ : f-Sp5 «r#LTV^ 0 CI 
OM^-j KS63 0<D#fi£**^O»M?a^^ KiH 

[0 0 3 3] v-JV- K^Y -/7rtOMR^?-a55 li, 
ig#J§ 1 0 aWl 0 b S-^-LT> ±S&v-;V K3 tT 
n's-n* V 6 t<VffllZ&t$ZtlX\,*2> 0 ±g&v-;P K3 
fcT»3'->i'K6»±, MRfSI^SBS K-fe^mSfc**^ 

-^Kf|5»i*mi4Sr*-r^^JSJStt^ (0!x.li\ Fe-S 

R*T-eB5^BBg$n-Cv^v»a5^-i;ti % jj&jfjf 8 #M 

mm#i<oMRm*U5<DmMizmw.t£?3faiz-ti>x 

[0 0 3 4] t*<OHiS^y K2 0 0tCi3V»T, M 
R3HP»1 5**, «&KII1 8Sr^LT±SSv-;UKl 3 
tTSBv-^ Kl 6 tomizftWZtlX^fzVlznL. 
**W»CJ:*»iHa5l^5' K 1 0 0TI4, MR*^-gS5 
**. «flc« 1 0 aMl 0 b *^LT_tg&v-;VK3 t 
Tffiv-;VK6 tOHKttjf §iitv>4„ ig#gJ4*£ifi 
1J: •) tS^CSSIftt^it^iWf , ift20nm 
eS*-&vM±-?-tLjiJ > T<0)KJ*O«#e 1 0 aSy 1 0 b 

iz<o&&&m\,zisifzmm*f* •? ^tiz&i} z&mmv 

[0 0 3 5] ^*OMR^S|5<0?ai4^^i: L 

mmm^y komr^sbs t ltia, g*«$t«fit 

(GMR) im-t^mmm (Alft^I) S:fflv»4 
£i3!W5 Lv> 6 GMRS-^ri-^#^fl|j£Ji. •fe>Xf 

MiH> *§&!S^£t«;gHt:sp (JSLTMR^t^i: 

[0 0 3 6] MRfft$ (%) = (R («^) -R 
(flyhl!) ) /R X 1 0 0 

mik*^-?z>MRm : f-u<nm*&,T\zmM-tz,o 

[0 0 3 7] I32 (a) ic^L/cMR^^ (#S1« 
iS) 5 0J4, 5SK«8;14!BI5 1 i«fc?S1tK5 3 i, WKm 
14^5 1 t|fc?S14(^5 3 t<Dfsuz&&ztitzimi±ms 

2tmtv>4 0 iP8ttM5 2 14, ?HKjai4Jl5 1 t 



(5) ttfflW- 9-288807 



7 

fl|JS*ii*0**»S Lv>. £'OMRfM5 0 C*v*-C 
l±. $fc&t£K5 3 o«-fkO*l*0O** t , flTW8*KJ: 
D4EU 1 ©»ffcl*EHE-*1\ ifci81£IR5 

4 Lv> 0 

[0 0 3 8] #91*81*-? 14, 100 OeJ0Lt©«ffltfJ*3r1- 
RMHBttBSJ t^v\ 20 0efilTO««* 

[0039] toMRSFy-WS o oMrffcK»*K38i- 

©8*tl±«-S«*©#faKliME3*i*o ®K 

liRW-ff bit: h 0 roi i K1£«fl8i3:R5 1 ©fi&-{b©;fr 
14 1 ttttttM 5 3 ©»ffc©#fl] t tfRspff t*&Zt\Z 
4 »». MRfSI^S&S 0 SrJSEix&aatwa^JiiU. 
ttttK 5 1 /gNBttK 5 2 /"WBttK 5 3 K»V» 
T«$tWtfeSl*£tt*<> •€-©*&*. MRSt^SB 5 o ©m 

<0^(6]Ol5v^-i-J»#^MR^g6 5 0 tcEP 

3 coffi^k^^l^tliTfi 1 fcfc&o -L&LfcSB 
«ttMi*ft*SHS©T, MR^S6 5 O^m^iStn; 

14. «-5-«JP©SE'f!:»::i&£T. MR3RiFSB5 0 Ot^JS 
StfcjEfbS-**. ±ifcLfcJ: 7 K, MRSf-pB 5 0 J3 
lt&^}gt/t«9^fb©J!EBI4. #^»it<0#®tci3tt2> 

s^©&§iMffesifc©t\ mrx^sbs 0O±ICiI 

^^|6]lC5£tt2»mailwW1-^^«tn;o^b* ? ^:§ < % 

[0 0 4 0] fcis. d&Ktt&CT, ±&Lfc#««i§£ 
*MR^?-gC5 0 K^r^aibSrep&D-r**:*© 

ttI5 3*JWBE4"fc"*- -!-OMR«^-SB5 00 
[0 0 4 1] B2 (.b) K, #5fc9!U*H8Kfl!vi&il& 



8 

MR»^gBOfdl?>fl&j£*^1-o 02 (b) K^£*t*M 
R 3^955 0' (4. H2 (a) 

5 1 5 2 /ittS&tfelgl 5 3 ]Oftj&*gH8ttK 

5 2 *^LT*»0W«Lfc*it**-i-4. 
»««iil4, [S«ai±K5 l/*«ttR5 2/*«tt 
R5 3/#8ttl5 2]N (NliMQiiLft) fc**>3*t 

T, v — ^ K^-V ;> T'fiHjfc*&Ji t *&»'g-U(4, ±j£© 
io ^[H«JiL/c^#3t*fflv^i £K4oT. 4 *)± 

[0 0 4 2] 03 (a) K, 02 (a) K.jRZtlWs 
K-f /©MR^?- 5 0 (Ci3V»t\ a«fifcteJR5 

1 i: 52i <DRW tcttttK 5 3 ' (WT. #M 

JfittlKi:^) £*f AL^:MR5g^-SB6 0 £3vfo £ 
£, #MJ8t£R 5 3' 14. im&m 5 2 t «MBt£ffil 5 3 

14, #MB1£BS5 3* **»-*-*«ttiloBjM#tt*»4 
*5>5:V>#1±£*LTV»*U4*4v> 0 -f^f *>, #ffl&t£K 
20 5 3' 4<ffK8ttK 5 1 t #SttJR 52i©ffl lc}f A ^ 

fL-&*-&tri4. #®«si4)K5 3' tw%mmwk5 1 

153' a*«c58ttl8l 53t 5 2 t <DfH (C}f A ^ 

tL4«^lc(4. #®«SttK5 3' £*M8ffiR5 3i#t 

[0 0 4 3] 4yt. 0 3 (b) 0 2 (b) K^Sit 
SttSi^f -/<OMR^S65 0' HJ3V»T. WW&itm. 
5 1 i^attM5 2 <0#®lcfiS14K5 3' fcifAL^M 
R^gB6 0' Sr^1- 0 03 (b) T'14, ®K?S1±M 5 
30 1 <DMMtr|^®ffi14«l5 3' fcfllJStfcoTVi & 

LTt 03 (b) C^^fv^MR^T- 

SP6 0' «4, 13 (a) iZ7j<2tLZ>MRm : FW>6 0 izit 

[0 0 4 4] 02 (b) iSitflglS (b) U^?tL-&4 
^ «:«S!c0ag ^ 4 "/COM R#^Si5?:ffiffli-S^-g-lc 
14. 1; : fO¥^ift : iTfI'£:E^LT. «KIttK5 1 t 
2itiSttl5 3 i:#ffiBBt£R5 3' O-fH 

40 (ZI4. #g<D)K)¥«46nnimTT-*)*C: Lv^> 0 f 

/c, MR^b^li«^R*<0«JiS]Stt i: fcl-iiJD-r* 
^*55 s SR^^T*-&(OI43il]J^Ji-C. 10@m±T-{4(Jt? 

[0 0 4 5] ^^lCfflv>t,ix*MR^gf^flfeO«^; 

[0 0 4 6] 0 4 (C^L^MRf^F-SB 7 0 

i4. ^ss34«attR 5 4 . m&m 5 1 ' ^SS^R 5 2 . 

#®&1±R5 3* t*«ttR5 3fc*ronO!SK«fliL 
so JSS3*ai±*)ii-5 4 (4. 0 2 a-tTH 3 IZ^ L7tM R*?- 



(6) 
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153" mLttiK fittR5 1' fcifcat£R5 

status 3 fcoafcttafc-e-* 3*1 

tv^„ S/^, |^®«S1±K5 3' 14, #Mlci5tt-&mT- 

^tfvoaatfisrtRas-i&tu MR^c$«-±#t4a 

**«**o *M«ttK 5 3 ' 14, JMBttK 5 2 ta&ffil 
51' t<OHaK^J&L.T*>Jl.v>U JMB&ttR5 3' £ 
im&m 5 2 OMfllJlC^fiS LT t J: v>„ #®a&R 5 
3* <Df$. ^Itm.l-mim. 4 L< I4ift0.5~ift 10 

(27C*O*-g-l4Co* t 5011^-%S-iffix-5., 37C^WSr-& 
1433. 3m^%£&;L£) *t#Srfflv>4ii**»S L 

[0 0 4 7] itOMR^gB? 0 irfev^Tl4, «-f-{S# 
K 4 *) fcfiBteBI 5 3<0«5<bw*.*«[ieL, at£K5 1' 

51' ©a*fc©#to©*f A*cfc£T**«tt;aqe<fl: 
MR*^se7oi4, «ttR5r ©a-fts*** 

[0 0 4 8] £fc, K^"+ *)<7>£>2> 

14 (b) tr^i-4-5tC, IH 4 (a) <7>*»j£ 
JjM££^attBI5 2* *^LT«&0»SL7tMR^ 

-So 

[0 0 4 9] JiifcLfcMRm^S&l-i^T, WKiMBtt 
^111^^4 •) XA-X^^ixMR^g|5<0«8#^JS* s 30 

h % i> &m&m z tscv * t m^th r * -5 c 

[0 0 5 0] LTIi, NixCoyFe 

z£±a&£U m : fiafiS;Jt-CX(40.6~0.9. YI40-0. 

4, z\±o-~o.zx~$>z>*><r>*m^htmm.tf&\<->MRm=t- 

&i>mhixz> 0 £<bK, frm&motfftb L"C, NirCo 
rFez-£±JjS;#U M : f-»^;JtTX , »40~0.4, VJ40.2 
-0.95, Z' (40-0. 5T&& <>0=£-«v>^> t Jt^W^ci 

MR^k^^^-TMR^se^ftibfLio i/w, w®. 
[oo5i] &omm<D#&t lt, &m#m s tkH l 

«ffiGMR1ltt*ftWT% !f i U>, itz, 

mt®>mmfrt>%2> v > *^gmrbi£ m^xim&m 

*WJ£LXi>&^ 0 ico^tcli, MR^se^m^s 
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BHk1fc8KWH-i: LTI4, AlORtttt (A 1 2 
O3) **g*Lv^ 0 3M&ttKii« mctobMk. 

[0 0 5 2] Smi^: LXte±J&frt LXCottt 
( 2 x^©^-£-l4CoJO t 50Ii< ; f-% 3x 

* Lv> 0 *9§*ffl#-CI4, r^»^AS14J t!4^g!ifcS 

(=5S@a<k/&*na<k) jw&o.7Jsi±** 

So Al!ifcS* J 0.74 !)/h$v»»<frUtt, ^fiBE#a^^ 

[0 0 5 3] KSfcattKOWRfc LTJ4, mtt**-*- 
5&Stfi«H<, AflttttCli, NiMn, IrMn&C/Pt 

kv a*ftio~»50i«JGiJi-efc v» t Rs$att?r ^ * -r, * 

[0 0 5 4] MRjfc?-ffi4>*jft£ LXit. ±EJEWO<fi 
IC, 15 (a) (b) tc^-tMR^?-SB8 0^8 

0' *IV>4uiifti5o MR*^-8 0J4, Cu, Ag, 

(OlBlt^^^a^KS 1X^8 1 • (i-^*>*>, -o 

RSe-ffc^^&it***, SS«4*>-6fIgEftT^-& 0 

1' (4, 4)tKattKr**ii:**»4 Lv>„ 
[0 0 5 5] IfiBttKaWIlttirott^t LT 
14, ±i£O*i-^=S:ffiv^Cli:*«t , i-& 0 gNSttJR8 2 0 

1' *4K»«ttfi9»:»*-r*. i*l5»OMRXT-«8 0 
1^80' 14, *S4iMR«ft*iW»«>JiifcOO, A 
«(4ttT^cO<><Oi:Jt'<*i:^^^* t , ffl^tc4oT«4 

[0 0 5 6] 

[0 0 5 7] (MkMl) .*#E*«1-C«4, WTOi^ 
ICLT, H2 (b) tfUMRtflBSO' i^-f-S 
»R«*^9 K10 0 (HI) frffeKLfc. if, 

(Wlx.14, ±lcFe-Si-Al :*ij2 / i 

L, -?"<D±H, fif **S»20raiOCu**ilt''<^-->* r i- 
S^iiaoT, 0 aS-I)SLfco 1 0 

a ±. I- , [Coo. 5oFeo.5o(3nm)/Cu(2nm)/Ni 0. 68Feo. 20C0 



(7) 
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0.i2(13nm)/Cu(2nm)]3^ib^-&MR*^5 0* (J* 
$ :ft60nm) ?&Tl&l£LtZo MRM^US 

0* ±K, J?$^20nm<OCu«-^/N'-> r&tOcML-* *9 

tt*K£ LTJpSim00nmWSi3N4£,Rlk*/<y 
^St^IL, MR*fS5 0' lc;*;P--*-;i/£BHt 
Fe-Si-Al (*S :$}2 M m) :?i£TJ&J£ 

[0 0 5 8] -E-om, 1 «r*-t**«tt*»K 

4 J3 J: Va? K37 2 fcJfcJS-tS it K J: oT, SffiiaB io 

ft (ifclOOnm) tttJilW*^"!' Kl 0 0l±> +fr 

[0059] mnvt2) mmw 1 omrxtvs o* 

£EI4 (a) |:SLfcMRffF»7 0 Kft*.fcJBl*Ui, 
Hjfifll 1 t HAtC UT, HJfefll 2 ©*gHMt^ y Ktrfls 

[0 0 6 0] ***fe0!ltCj3tt*MR*^gB7 Oti, [Ir 20 
0. 2oMno. 80 ( 1 Onm) /Coo. 50Feo. 50 (4mn) /A 1 2 O 3 (5nm) /Co 
(0. 8na)/Ni o. 68Feo. 20C00. 12(10. 2nm) ] 0#Jg flf d£ (ff 
£ : &7 Onm) Sr*t5. ifWS 1 0 aSO'l ObtL 
T, WSttl 5im©CuK*jSKLfco *Htt«©*«W8 

[0061] (Xlfefl 3 ) *mmmr-\i, TS6v-;v K 
6©Mi: LTNi-Fe-CoS-fflWcd S.?/MR^Sg 
7 Otcft^-T, TIS<Z>MR3H^B7 0 v>*:JiWt4, 

2 t mm K L T , 3 OlVKttft^ ? K 30 

[0 0 6 2] *HJfi0!l<7)MR*^7 0 14, [Iro.2oMn 
0. 80 (8nm) /Co (3nm) /A 1 2 O 3 (5nm) /Coo. 9oFeo. 10 ( 1 nm) /Co 
MnB(2nn>)] <0#*M : #J 1 9nm) **rr*o * 

#Jf 1 0 a&tf 1 Obt Lt, EPSift2 0nm<7>CuJR*rJS; 
IftttKi: Lt, J*Sft 6 OnmCOSi3N4«rfiS;KL 

»OCoMnB«rfflV^c*JCfe^ 0 Hlfi«3 0ilRl8^2' 

[oo63] immm 4 ) nisei 1 <ou r%^-u 5 0 • 

SrHI 5 (b) lC^L7tMR^T-g|58 0' Kftx-fciafl. 
14, Hifeffill fclBMUKLT, Xttff 4 05f igfia^ 9 K 

[0 0 6 4] 3t:|Ufefli:i3tt«MRX7ff8 0' (4. [N 
i 0. 68C00. 2oFeo. 12 (3nm) /Cu (2nm) /Co o. 7Feo. 20N i o. 10 (3 
nm)/Cu(2nni)]6(7)#^ffijS (Jp£ :fa6 0nm) 

[0 0 6 5] (Jfc«« 1 ) #ifc!*0y 1 -C«4, HT« 4 d so 
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KLT, i6i:fL/:tt*^Sg«^7 K2 0 0 £f£ 
iSL/Co #7**:&-htc, Fe-Si-Al (Jp? : £j 2 ^ m) 
fc^^&T&JgU TS&v-A'Kl 6*3g«Lfeo 
JJ&^40nm^>Si3N4 : SrS;jC5x/N-^ * £-C»£J^ U 
8 (T6B) 4r3BJftLfco «UtKl 8 (Ttt) ± 
lw , [Coo. soFeo. 50 (3nm) /Cu (2nm) /N i o. 68F eo. 20C0 
0.l2(13nm)/Cu(2nm)]^P>^-£MR*^Fggl 5 
?&-C]&mL, •?-<£> ±.K, J?$^40nnKDSi3N4S-S:JS^ 
><?*8cTSfcKjSKU JUKKl 8 (±«) 
/Co mmmi 8±KFe-Si-Al (Jf$ :*t2//m) 
-y^ifMU ±»->-;l'Kl 3S-®ffiL7t 0 

[0066] jsit\ mmmi tmrnztx, irs^a 

7K2 0 0 Srft»L/c« J¥$*«j40nmOSi3N4-ei4*fe^ 
^+«-T** , ibte^ 1 ©JWWMt^ 7 K2 0 0 14, M 
R^gpi 5 t ->-;v Kgpi 3SU f /S^«4 1 6 b<r>ffl 

[0 0 6 7] 

K»4, KSBi:MR»^WP^|(OSSi^«l^^ilZ^ 
:i#tlJ. MR*^gBlCGMR«r^i-#^« 
[HI] *»?8tcJ:**BK6^9 KO«»WiBHT* 

So 

[12] J: 418*^7 K(lfflv>f,*t4M R^?- 

UnWmmx-hZx, (a) »4*^1f^;T-, (b) 14 

(a) 0«A*ttftlII8*Lfcttj&-?*>i. 

[EI3] *^^tc4-£.«5^^ Klcffi^f>it4<fe<DMR 
*^S|?<OBf®^l-eab4o (a) J4**«^r% (b) (4 

(a) 0*fi£*«Sc|5]a@Lfc«j£-Cifc^o 

[H4] *5kmz.lZ>m.%.^-? Y\zm^hiXi>m<r)UR 

m=i-u<Dmwm-?*>2> 0 (a) «±**«*-c, (b) t4 

(a) OM«r'tR«c@fRJ|L^*a-r«&. 
[H15] *^^tc44flS^>' KKfflv»feii4*OMR 
^SBOBftllI|-Cfe4o (a) <4£*fl|j£-C% (b) 14 

(a) w«^s-«»ma«L^i«ja-c*ao 

IB 6] 'texommm^v kosc^ss-c^So 
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